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灵 （ 2 ， 5.8 mg ， 90.6% ）、 日 蟾 毒 它 灵 （ 3 ， 2.7 mg ， 99.7% ）、 de-O-
acetylcinobufotalin（4，1.5 mg，77.7%）、沙蟾毒精（5，2.8 mg，99.9%）、远华蟾
毒精（6，1.5 mg，99.9%）、去乙酰华蟾毒精（7，1.9 mg，90.4%）、蟾毒它灵














































The article aimedat buildingtwo-dimensional high speed countercurrent 
chromatography (HSCCC) coupling with the preparative liquid chromatography (prep-
HPLC) system. Due to the incompatible problems between countercurrent 
chromatography and preparative liquid chromatography, the study was designed for 
connecting flow dilution-solid phase capture interface.The first dimensional 
countercurrent chromatography elution should be diluted, and then with the electronic 
control two ten-port valve,  two enrichment column was used for alternating high-speed 
countercurrent chromatography dilution enrichment, and then elution was segmented into 
preparative HPLC.It is the first time for using two-dimensional continuous HSCCC × 
HPLC chromatography. The interface between the enrichment column and diluted 
operating parameters was investigated and optimized, which finally determined the 
working parameters: sample volume 100 mg, the 15 mm × 30 mm id column as C18 pre-
enrichment column, four times water dilution and dynamic mixer. 
Furthermore, Toad methanol extract was used to test the separation capacity of 
HSCCC × HPLC system, the first dimension HSCCC using the flow control to match the 
second dimension HPLC separation of time. Application of the system within 8 hours, 
one alkaloid and 11 cardiac steroids were achieved from 100 mg of methanol extract 
Toad. Deacetylbufotalin (2，5.8 mg，90.6%), Gamabufotalin (3，2.7 mg，99.7%),  de-
O-acetylcinobufotalin (4 ， 1.5 mg ， 77.7%), Arenobufagin (5 ， 2.8 mg ， 99.9%), 
Telocinobufagin (6， 1.5 mg， 99.9%), Deacetylcinobufagin (7， 1.9 mg， 90.4%), 
Bufotalin (8，3.6 mg，99.9%), Cinobufotalin (9，6.1 mg，52.3%), Bufalin (10，4.8 
mg，99.9%), Cinobufagin (11，3.5 mg，99.3%), Arenobufagin Resibufogenin (12，4.1 
mg，85.0%). Shows a good separation and peak capacity.  
The HSCCC × HPLC system was used to praeruptorin extract isolates,too. 11 
















（3，4.3 mg，96.2%）、Pd-Ib（4，19.7 mg，90.2%）、PraeruptorinA（5，167 mg，
90.2%）、Nodakenetin tiglate（6，3.1 mg，90.2%）、corymbocoumarin（7，3.5 mg，
90.2%）、Decursinol angelate（8，4.1 mg，90.2%）、Decursinol angelate（9，2.1 
mg，90.2%）、PraerupterinB（10，12.1 mg，90.2%）、PraeruptorinE（11，30.3 
mg，90.2%）。 
In summary, the study designed a new comprehensive two-dimensional HSCCC × 
HPLC instrument system. the system was successfully achieved a one-step separation and 
preparation from traditional Chinese medicine Toad and praeruptorin.The results showed 
that the system can take advantage of differences between CCC and HPLC separation 
mechanism and was capable of complex natural product for fast, efficient separation and 
preparation, thus speeding up the process of structural studies of natural products. 
Keywords: high-speed countercurrent chromatography; comprehensive preparative two-

























2DLC              two dimensional liquid chromatography 
ODS                Octadecylsilyl 
PA                    Polyamide 
MPLC                 Medium pressure liquid chromatography 
HPLC              High performance liquid chromatography 
RP-HPLC        Reversed phase high performance liquid 
HR-ESI-MS    High resolution electronspray ionization-mass spectrum 
ESI-MS           Electronspray ionization-mass spectrum 
m/z                   Mass-to-charge ratio 
IR Infra-Red 
UVUltravolet 
NMR                Nuclear Magnetic Resonance 
1H-NMR     H nuclear magnetic resonance 
13C-NMR        13C nuclear magnetic resonance 
DEPT Distortionless enhancement by polarlization transfer 
HSQC 1H -detected heteronuclear single quantum correlation 
HMBC 1H -detected heteronuclear multiple-bond correlation 
COSY Correlation Spectroscopy 
TOCSY            Total Correlation Spectroscopy 
DMSO              Dimethyl sulfoxide 
δ                       Chemical shift 
J                       Coupling Constant 
d                       Doublet 
dd                     Doublet of doublet 
s                        Singlet 
t                        Triplet 
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CCC 技术快速发展并且在诸多领域得到广泛运用 [2-4]。 















































高 CCC 的容量和效率，又待更深层次的考察和研究； 
④、检测限较低，灵敏度差。 
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